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EMSA:  Electrophoretic  mobility  shift  assay,  technique  used  to  study  binding  of  a  protein  of 
interest to a DNA probe of interest in vitro.  
Epistatic: when expression of one gene depends on the presence of another –nonallelic– gene 
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Supporting information – Table S1: Oligo’s used in this study 
qPCR primers for RNAseq verification 
Locus/ 
description 

































































Primers on start and stop of MAF3
FW MAF3 on start ATGGGAAGAAGAAAAGTCGAGATCA 




Supporting information - Table S2: Detected splicing event counts 
 
Col-0 warm total % Col-0 warm 
differential 
% 
A3 3767 40,1 41 27,7 
A5 1743 18,6 28 18,9 
MXE 23 0,2 1 0,7 
RI 3184 33,9 66 44,6 
SE 668 7,1 12 8,1 
 




%   
A3 4621 40,8  
A5 2153 19,0  
MXE 26 0,2  
RI 3715 32,8  
SE 820 7,2  
 
Total 11335 100,0  
 
Gy-0 total % Gy-0 differential % 
A3 2101 36,4 53 42,1 
A5 1136 19,7 18 14,3 
MXE 21 0,4 0 0,0 
RI 1885 32,7 43 34,1 
SE 630 10,9 12 9,5 
 
Total 5773 100.0 126 100.0 
 
B.ol total % B.ol differential % 
A3 4946 37,2 53 29,4 
A5 3004 22,6 40 22,2 
MXE 61 0,5 1 0,6 
RI 3753 28,2 72 40,0 
SE 1537 11,6 14 7,8 
 
Total 13301 100.0 180 100.0 
Note: Supplementary table S3‐7 could not be included due to size limitations, and are 
available upon request. 
Col-0 cold total % Col-0 cold 
differential 
% 
A3 4276 40,6 134 37,0 
A5 1979 18,8 53 14,6 
MXE 25 0,2 1 0,3 
RI 3487 33,1 147 40,6 
SE 760 7,2 27 7,5 
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Table 1. Flowering times of mutants and transgenic plants. 
 RLN CLN TLN SD Range n 
Experiment 1 (16ºC LD) 
Col-0 BAR 18.1 3.9 21.9 ±2.9 15 - 27 29 
flm-3 BAR 10.7 3.5 14.2 ±1.7 11 - 17 27 
35S:FLM-β #11 23.8 9.7 33.4 ±5.9 23 - 40 12 
35S:FLM-β #21 26.9 11.0 37.9 ±3.1 33 - 42 9 
35S:FLM-δ #1 12.0 3.6 15.6 ±2.2 13 - 20 13 
35S:FLM-δ #4 12.9 3.4 16.4 ±1.5 14 - 19 14 
flm-3 35S:FLM-β #39 17.5 5.2 22.8 ±2.5 19 - 28 21 
flm-3 35S:FLM-β #54 17.4 5.2 22.6 ±3.6 17 - 29 15 
flm-3 35S:FLM-δ #3 8.9 2.8 11.7 ±1.4 8 - 14 28 
flm-3 35S:FLM-δ #43 8.8 2.4 11.3 ±2.1 7 - 14 28 
Experiment 2 (16ºC LD) 
Col-0 BAR 18.2 5.5 23.7 ±1.8 20 - 28 30 
flm-3 BAR 11.3 3.5 14.7 ±1.3 11 - 17 28 
35S:FLM-β #21 27.5 10.2 37.6 ±2.8 32 - 43 13 
35S:FLM-δ #4 10.5 2.6 13.1 ±1.5 9 - 16 38 
35S:FLM-β #21 x Col-0 (F1) 24.6 7.1 31.7 ±2.7 26 - 39 21 
35S:FLM-β #21 x 35S:FLM-δ #4 (F1) 16.9 4.3 21.2 ±2.7 16 - 26 19 
flm-3 35S:FLM-β #39 18.0 5.1 23.1 ±2.5 19 - 27 24 
flm-3 35S:FLM-δ #43 9.1 2.5 11.6 ±2.1 7 - 14 26 
flm-3 35S:FLM-β #39 x flm-3 (F1) 17.4 4.9 22.3 ±4.2 16 - 30 24 
flm-3 35S:FLM-β #39 x flm-3 35S:FLM-δ #43 (F1) 13.2 4.0 17.2 ±2.6 13 - 23 27 
Experiment 3 (16ºC LD) 
Col-0 BAR 19.9 5.8 25.7 ±2.9 20 - 30 24 
flm-3 BAR 8.9 3.2 12.1 ±1.6 9 - 14 14 
flm-3 pFLM:gFLM #2 21.2 7.0 28.2 ±3.5 21 - 32 13 
flm-3 pFLM:gFLM #3 21.0 6.8 27.8 ±2.4 25 - 31 5 
flm-3 pFLM:gFLM-GFP #2 19.4 7.6 27.0 ±2.2 22 - 30 14 
flm-3 pFLM:gFLM-GFP #4 19.9 7.4 27.3 ±2.2 25 - 32 11 
Experiment 4 (16ºC LD) 
Col-0 BAR 22.0 4.8 26.8 ±2.7 21 - 31 26 
flm-3 BAR 13.7 3.7 17.4 ±1.5 14 - 20 29 
flm-3 pFLM:iFLM-β #24 26.0 6.8 32.8 ±3.2 28 - 39 18 
flm-3 pFLM:iFLM-δ #17 11.9 3.4 15.4 ±1.6 12 - 19 29 
flm-3 pFLM:iFLM-β-GFP #10 20.6 5.6 26.2 ±1.9 20 - 32 40 
flm-3 pFLM:iFLM-δ-GFP #8 12.5 3.6 16.1 ±1.3 13 - 19 40 
Experiment 5 (16ºC LD) 
Col-0 BAR 20.6 5.8 26.4 ±2.1 21 - 30 43 
35S:FLM-β #21 30.5 10.2 40.7 ±2.2 37 - 44 15 





























































































































































































































































































































































































































































































































































Gene Name Gene Locus MADS Lineage FLM-β FLM-δ  
AGL23 AT1G65360 Type I - - 
AGL28 AT1G01530 Type I - - 
AGL29 AT2G34440 Type I - - 
AGL34 AT5G26580 Type I - - 
AGL35 AT5G26630 Type I - - 
AGL36 AT5G26650 Type I - - 
PHE1/AGL37 AT1G65330 Type I - - 
AGL39 AT5G27130 Type I - - 
AGL40 AT4G36590 Type I - - 
AGL43 AT5G40220 Type I - - 
AGL45 AT3G05860 Type I - - 
AGL46 AT2G28700 Type I - - 
AGL47 AT5G55690 Type I - - 
AGL48 AT2G40210 Type I - - 
AGL49 AT1G60040 Type I - - 
AGL50 AT1G59810 Type I - - 
AGL51 AT4G02235 Type I - - 
AGL52 AT4G11250 Type I - - 
AGL53 AT5G27070 Type I - - 
AGL54 AT5G27090 Type I - - 
AGL55 AT1G60920 Type I - - 
AGL56 AT1G60880 Type I - - 
AGL57 AT3G04100 Type I - - 
AGL58 AT1G28450 Type I - - 
AGL59 AT1G28460 Type I - - 
DIANA/AGL61 AT2G24840 Type I - - 
AGL62 AT5G60440 Type I - - 
AGL73 AT5G38620 Type I - - 
AGL74N AT1G48150 Type I ++ ++ 
AGL75 AT5G41200 Type I - - 
AGL76 AT5G40120 Type I - - 
AGL77 AT5G38740 Type I - - 




AGL80 AT5G48670 Type I - - 
AGL81 AT5G39750 Type I - - 
AGL82 AT5G58890 Type I - - 
AGL83 AT5G49490 Type I - - 
AGL85 AT1G54760 Type I - - 
AGL86 AT1G31630 Type I - - 
AGL87 AT1G22590 Type I - - 
AGL89 AT5G27580 Type I - - 
AGL90 AT5G27960 Type I - - 
AGL91 AT3G66656 Type I - - 
AGL92 AT1G31640 Type I - - 
AGL93 AT5G26950 Type I - - 
AGL95 AT2G15660 Type I - - 
AGL96 AT5G06500 Type I - - 
AGL97 AT1G46408 Type I - - 
AGL98 AT5G39810 Type I - - 
AGL99 AT5G04640 Type I - - 
AGL102 AT1G47760 Type I - - 
AGL103 AT3G18650 Type I - - 
AGL30 AT2G03060 Type II (MIKC*-P) - - 
AGL65 AT1G18750 Type II (MIKC*-P) - - 
AGL66 AT1G69540 Type II (MIKC*-P) - - 
AGL94 AT1G77980 Type II (MIKC*-S) - - 
AGL104 AT1G22130 Type II (MIKC*-S) - - 
PI AT5G20240 Type II (MIKC) - - 
AP3 AT3G54340 Type II (MIKC) - - 
ABS/AGL32 AT5G23260 Type II (MIKC) - - 
GOA/AGL63 AT1G31140 Type II (MIKC) - - 
FLC/AGL25 AT5G10140 Type II (MIKC) - - 
MAF1/FLM-α/AGL27 AT1G77080.5 Type II (MIKC) ++ ++ 
MAF1/FLM-β/AGL27 AT1G77080.4 Type II (MIKC) ++ ++ 
MAF1/FLM-δ/AGL27 AT1G77080.2 Type II (MIKC) ++ - 
MAF2/AGL31 AT5G65050 Type II (MIKC) - - 
MAF3/AGL70 AT5G65060 Type II (MIKC) - - 
MAF4/AGL69 AT5G65070 Type II (MIKC) - - 
MAF5/AGL68 AT5G65080 Type II (MIKC) - - 
SEP1/AGL2 AT5G15800 Type II (MIKC) - - 
SEP2/AGL4 AT3G02310 Type II (MIKC) - - 
SEP3/AGL9 AT1G24260 Type II (MIKC) - - 
SEP4/AGL3(I) AT2G03710 Type II (MIKC) - - 
SEP4/AGL3(II) AT2G03710 Type II (MIKC) - - 
AGL13 AT3G61120 Type II (MIKC) - - 












FUL/AGL8 AT5G60910 Type II (MIKC) - - 
AP1/AGL7 AT1G69120 Type II (MIKC) - - 
CAL/AGL10 AT1G26310 Type II (MIKC) - - 
AGL79 AT3G30260 Type II (MIKC) - - 
XAN/AGL12 AT1G71692 Type II (MIKC) - - 
AGL14 AT4G11880     Type II (MIKC) - - 
AGL19 AT4G22950 Type II (MIKC) - - 
SOC1 AT2G45660 Type II (MIKC) - - 
AGL71 AT5G51870 Type II (MIKC) - - 
AGL72 AT5G51860 Type II (MIKC) - - 
AGL42 AT5G62165 Type II (MIKC) - - 
AGL16 AT3G57230 Type II (MIKC) - - 
AGL17 AT2G22630 Type II (MIKC) - - 
AGL21  AT4G37940 Type II (MIKC) - - 
AGL44/ANR1 AT2G14210 Type II (MIKC) - - 
AGL15 AT5G13790 Type II (MIKC) - - 
AGL18 AT3G57390 Type II (MIKC) - - 
AGL24 AT4G24540 Type II (MIKC) - - 
SVP.1/AGL22 AT2G22540.1 Type II (MIKC) + + 
SVP.2/AGL22*(1) AT2G22540.X*(2) Type II (MIKC) - - 
SVP.3/AGL22*(1) AT2G22540.2 Type II (MIKC) - - 
AG AT4G18960 Type II (MIKC) - - 
STK/AGL11 AT4G09960 Type II (MIKC) - - 
SHP1/AGL1 AT3G58780 Type II (MIKC) - - 

























35656497  26436356  22489310  2547569 
   pFLM:gFLM‐GFP  35762800  30462662  26737207  4223770 
#2  pFLM:gFLM (negative 
ctrl) 
33324597  1549082  1180735  479897 
   pFLM:gFLM‐GFP  32982912  939842  807157  634339 
#3  pFLM:gFLM (negative 
ctrl) 
30213334  20055716  16209965  5465299 
   pFLM:gFLM‐GFP  36719133  19176515  15959439  2530609 
 
Peak number fdr<0.1 pFLM:gFLM‐GFP 
fdr<0.1 in all 3 replicates: 236     
genic: 60
intergenic, distance <3kb: 169
intergenic, distance >=3kb: 7
fdr<0.1 in at least 2 replicates: 
785     
genic: 232
intergenic, distance <3kb: 534







Orp_rank Up/Down AGI Gene Model Name Up/Down_dist Up/Down_strands 
3 AT1G24260 SEP3 2712 - 
11 AT2G27550 ATC 1552 + 
22 AT2G45660 SOC1 114 - 
58 AT5G37260 RVE2 2599 - 
60 AT3G54990 SMZ 2596 - 
77 AT5G20240 PI 1573 + 
90 AT3G54340 AP3 120 - 
97 AT2G21070 FIO1 2875 + 
115 AT2G42830 SHP2 360 + 
146 AT5G67180 TOE3 1403 - 
168 AT1G68840 TEM2 2654 + 
179 AT5G11977 MIR156E 1499 + 
180 AT4G36920 AP2 2835 + 
203 AT2G28056 MIR172A 419 - 




























43141125  24083839  19285143  5481775 
   pFLM:iFLM‐β‐GFP  43449131  26512023  22004878  4993662 
#2  pFLM:iFLM‐β 
(negative control) 
42639004  12440740  10220085  2903704 
   pFLM:iFLM‐β‐GFP  42819711  20854327  17587095  4540194 
#1  pFLM:iFLM‐δ 
(negative control) 
42290070  20025758  16228218  7254096 
   pFLM:iFLM‐δ‐GFP  39792113  28484892  23010105  9854569 
#2  pFLM:iFLM‐δ 
(negative control) 
40501286  31676681  26135833  5895535 




495     
genic: 201
intergenic, distance <3kb: 280
intergenic, distance >=3kb: 14
fdr<0.1 in pFLM:iFLM-δ-GFP: 
309     
genic: 209
intergenic, distance <3kb: 87















Orp_rank Up/Down AGI Gene Model Name Up/Down_dist Up/Down_strands 
2 AT1G24260 SEP3 2720 - 
7 AT2G27550 ATC 1546 + 
27 AT2G45660 SOC1 117 - 
47 AT5G20240 PI 1574 + 
50 AT5G37260 RVE2 2603 - 
57 AT2G42830 SHP2 369 + 
75 AT1G68840 TEM2 2628 + 
92 AT3G54990 SMZ 2615 - 
95 AT5G11977 MIR156E 1500 + 
102 AT3G54340 AP3 80 - 
157 AT2G21070 FIO1 2854 + 









       





















































FLM‐β/δ Δstop  G‐2196  ATGGGAAGAAGAAAAATCGAG  588/57
6 bp 
G‐31569  GATTGAGCAGCGGGAGAGTC    
SVP  G‐28863  ATGGCGAGAGAAAAGATTCAG  722 bp 
G‐28864  CTAACCACCATACGGTAAGCC 
SVP Δstop  G‐28863  ATGGCGAGAGAAAAGATTCAG  720 bp 
G‐31886  GACCACCATACGGTAAGCC 
Oligonucleotides used for genotyping 
FLM (At1g77080)  G‐12063  CGGAGAAACCTCAATGTTTTG    
G‐12064  GGTTTTGTGGAGTAATTGGTTG    
flm‐3 (At1g77080)  G‐17720  ATTTTGCCGATTTCGGAAC    
G‐12064  GGTTTTGTGGAGTAATTGGTTG    
SVP (At2g22540)  G‐28720  TCATCCATATCTTGCAATGCC    
G‐28721  TCAGCGAACTTCAGAAAAAGG    
svp‐32 (At2g22540)  G‐17720  ATTTTGCCGATTTCGGAAC    
G‐28721  TCAGCGAACTTCAGAAAAAGG    
AGL74N (At1g48150)  G‐32372  GAAGAAGACCCACTGTCGTTG    
G‐32373  TTCTCATGCATTGATCCTTCC    







































SOC1 (At2g45660)  G‐30998  AAACGAGAAGCTCTCTGAAAAG   142 bp 
G‐30999  AAGAACAAGGTAACCCAATGAAC  E=2.01 
SEP3 (At1g24260)  G‐0648  GGGTATCAGATGCCACTCCAGCTGAAC  196 bp 
G‐0649  AACCCAACATGTAATTATTCACACTTG  E=1.98 
TEM2 (At1g68840)  G‐22652  GACTAGAGCGGCAGTTATATATTGAT  148 bp 
G‐22653  CTTTCCACCGCAAACGGCCA  E=2.03
4 
FLC (At5g10140)  G‐0632  CTTGTGGGATCAAATGTCAAAAATGTG  219 bp 
G‐0633  CATCTCAGCTTCTGCTCCCACATGATG  E=2.02
8 
MAF2 (At5g65050)  G‐35480  GGCACCAGCCTTATCGGAGG  265 bp 
G‐2353  GTAACGATCAATGATCTTTGACATGTTG  E=2.06
4 













ARR7 (At1g19050)  G‐4417  GGCTGTTGTCCTGGTATTATTTCTC  130 bp 
G‐15952  GAGGACTAAGGCAATAGTACATGTT  E=1.97
4 
SEP3 (At1g24260)  G‐31798  TTTGAGGCAATGTCGTGAAG  102 bp 
G‐31799  CCCTTCCCATTACGTCTTGA  E=1.97
6 
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Figure S1: Synteny of MAF4 and MAF5. Like MAF3, MAF4 and MAF5 can be found back 
in two major tribes of the Brassicaceae family, indicating that these genes originate from a 
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  Thematic BU Bioscience seminars Jules Beekwilder "Synthetic biology of plant metabolites" Jun 11, 2013 
  Thematic BU Bioscience seminars Elio Schijlen "Lessons learned and prospects in NGS" Nov 26, 2013 
  
Green Life Science Seminar Caroline Dean “Chromatin and antisense transcript dynamics 
regulating the switch to flowering”  Apr 14, 2014 
  
Thematic BU Bioscience seminars Juan Carlos del Pozo Benito "Root development: Auxin, 
Cell cycle and the Ubiquitin pathway" May 06, 2014 
  
Inv. Seminar José María Seguí Simarro “New insights into the ultrastructural changes 
undergone by embryogenic microspores” Sep 11, 2014 
  EPS Flying Seminar George Coupland “Seasonal  flowering in annual and perennial plants” Jan 19, 2015 
  
Inv. Seminar Marcelo Dornelas “Using the non-model genus Passiflora to study the evolution of 
novelty in plant reproductive development” Jan 27, 2015 
   
EPS Flying Seminar Yves van de Peer “The evolutionary significance of gene and genome 
duplications” Feb 03, 2015 
  
EPS/PSG seminar series Martin Kater “Mining for Floral Meristem Regulatory Pathways in 
Arabidopsis and rice” Mar 11, 2015 
  Inv. Seminar Francois Parcy “An integrated structural biology approach to flower development” Oct 15, 2015 
►  Seminar plus   
►  International symposia and congresses   
  5th International PhD School in Plant Development, Siena, IT Sep 25-28, 2012 
  Workshop on molecular mechanism controlling flower development, Presque'ile de Giens, FR Jun 08-12, 2013 
  SPP1530 Workshop: Floral transition in Arabidopsis, Tübingen, DE Sep 16-18, 2013 
  
SPP1530 Workshop: Symposium genetic variation of flowering time genes and applications for 
cropt improvement, Bielefeld, DE Mar 24-26, 2014 
  Workshop on molecular mechanism controlling flower development, Aiguablava, ES Jun 07-11, 2015 
►  Presentations   
  Talk: The effect of ambient temperature on flowering time regulation, Siena, IT Sep  25, 2012 
  
Poster: The role of alternative splicing in ambient temperature regulated flowering time control, 
Presque'ile de Giens, FR Jun 08-12, 2013 
  
Talk: The role of alternative splicing in ambient temperature regulated flowering time control, 
Tübingen, DE Sep 16, 2013 
  
Talk: Ambient temperature-directed alterternative splicing: conservation or divergence? Leiden, 
NL Jan 08, 2015 
  Talk: Ambient temperature regulated alternative splicing, Aiguablava, ES Jun 07, 2015 
  Poster: How do plants feel temperature? Lunteren, NL Apr 11-12, 2016 
►  IAB interview   
  Meeting with a member of the International Advisory Board of EPS Sep 29, 2014 
►  Excursions   
Subtotal Scientific Exposure 18.4 credits* 
3) In-Depth Studies date 
►  EPS courses or other PhD courses    
  
EPS PhD course "Transcription Factors and Transcriptional Regulation", Wageningen, 
NL Dec 17-19, 2013 
  EPS PhD course "the Power of RNA-seq", Wageningen, NL Jun 05-07, 2013 
  Summer school "Integrated structural and cell biology", Les Houches, FR Jul 07-Aug 01, 2014 
►  Journal club   
  Jounal club of the PRI-PDS cluster 2012-2016 
►  Individual research training   
Subtotal In-Depth Studies 10.9 credits* 
4) Personal development date 
►  Skill training courses   
  Mini-symposium "How to write a world-class paper"  Oct 17, 2013 
  Insight out (NWO conference for women in science) May 24, 2016 
  KNAW discussion day ''PhD students on science 2.0"  May 01, 2015 
►  Organisation of PhD students day, course or conference   
  Organisation of the 1st Wageningen PhD Symposium Dec 10, 2013 
  Organisation of the WPC Impulse PhD lecture series Feb 06-Apr 03, 2014 
►  Membership of Board, Committee or PhD council   
  President of EPS PhD council Mar 2013-Mar 2014 
Subtotal Personal Development 5.2 credits* 
TOTAL NUMBER OF CREDIT POINTS* 36.0 
Herewith the Graduate School declares that the PhD candidate has complied with the 
educational requirements set by the Educational Committee of EPS which comprises of a 
minimum total of 30 ECTS credits * A credit represents a normative study load of 28 hours of study.  
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